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Abstract 
7KLVSDSHUSURSRVHV WRHVWDEOLVKD ORQJ WHUPVKLSSLQJ IUHLJKW LQGH[ IRU
GU\FDUJR WUDQVSRUWDWLRQDQG LQYHVWLJDWHV LWVSDUWLFXODUVDPRQJ WKHF\FOLF
ÀXFWXDWLRQV0DQ\VFKRODUVLQYHVWLJDWHGGU\FDUJRVKLSSLQJPDUNHWVDQGVRPH
RIWKHPDWWHPSWHGWRFRQVWUXFWDFRPSRVLWHLQGH[RIIUHLJKWUDWHV$OWKRXJK
VHYHUDOFULWLTXHVDUHLQGLFDWHGDERXWWKHPHWKRGRIFRPSRVLWLRQWKHVHLQGLFHV
GHSLFWHGORQJWHUPPRYHPHQWV LQJHQHUDO7KLVSDSHUDOVRSUHVHQWVPRGHOV
IRU ORQJWHUPIUHLJKWUDWHVDQGVHDERUQHWUDGHZLWKWKHUHFHQWGDWD$QRYHO
FRQWULEXWLRQ LVGHULYHG IURPXVLQJ OLIHH[SHFWDQF\DVD ORQJUXQ OHDGLQJ
LQGLFDWRU
.H\ZRUGV'U\FDUJRIUHLJKWUDWHV/LIHH[SHFWDQF\/RQJWHUPDQDO\VLV
7KLVSDSHULVSUHYLRXVO\SXEOLVKHGLQ the Journal of Japan Society of Logistics and Shipping Economics 9RODQGVHOHFWHGIRU
,QWHUQDWLRQDO([FKDQJHDZDUG%\WKHFRS\ULJKWSHUPLVVLRQRIWKH-DSDQ6RFLHW\RI/RJLVWLFVDQG6KLSSLQJ(FRQRPLFVWKLVSDSHULV
UHYLHZHGDQGUHSXEOLVKHGLQWKH$-6/
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I. Introduction 
,QGH[PHDVXUHVDUHZLGHO\XVHG LQHFRQRPLFDQG ILQDQFLDO LQVWLWXWLRQV
IRUGHILQLQJDVSHFLILFV\VWHP7KHPDLQSXUSRVHRI LQGLFHV LV WRFDOFXODWH
FRPSRVLWHHIIHFWVRIDV\VWHPSUREDEO\DQHFRQRPLFPDUNHWDQGLQVRPH
FDVHV LW LVXVHG WR FRPELQH VHYHUDO LQGLYLGXDO VHULHVZKLFK UHFRUGHG LQ
GLIIHUHQW WLPHVSDQV,QVKLSSLQJHFRQRPLFV OLWHUDWXUHYDULRXVPHDVXUHVRI
IUHLJKW LQGH[ LVSURSRVHGDQGSUHVHQWHG6HH WDEOH6HYHUDO LQVWLWXWLRQV
DOVRFDOFXODWHVLPLODU LQGLFHVIRUGU\FDUJRDQG WDQNHUPDUNHWV LH%DOWLF
([FKDQJH7UDPS'DWD&R-(+<'(
9HHQVWUDDQG'DOHQUHYLHZHGIUHLJKW LQGH[ LVVXHDQGFDOFXODWHGYDULRXV
DOWHUQDWLYHLQGLFHVDFFRUGLQJWRURXWHFKDUDFWHULVWLFVDQGTXDOLWDWLYHPHDVXUHV
RIVKLSPHQWVVXFKDVDJHRIVKLSV7KLVVWXG\XVHVPRQWKO\IL[WXUHVGDWD
RIHLJKW\HDUV LQFOXGLQJFDUJRSRUWDQGVKLSSDUWLFXODUV ,Q WKHVKRUW UXQ
VXEVWDQWLDOGLIIHUHQFHVDUHUHSRUWHGZKHQFRPSDULQJ WKH/OR\G¶V6KLSSLQJ
(FRQRPLFV77&LQGH[DQG0DULWLPH5HVHDUFK ,QF LQGH[+RZHYHU WKH\
LQGLFDWHG WKDW WKHUH LVQRSDUWLFXODUGLIIHUHQFHRQ WKH ORQJUXQHYDOXDWLRQ
DQQXDOEDVHVHULHV'LIIHUHQWPHWKRGVRIFDOFXODWLRQFRQFOXGHVLPLODUORQJ
UXQÀXFWXDWLRQVZKLOHGLVSDULW\H[LVWVLQVKRUWUXQUHVXOWV
7KHUHFHQWHYLGHQFHVUHYHDO WKDW WKHSUHYLRXVDQGFXUUHQW LQGH[PHDVXUHV
FDQSURYHIOXFWXDWLRQV LQ ORQJUXQDQGSUREDEO\VLPXOWDQHRXVUHVXOWV7KLV
SDSHUDWWHPSWV WRFRQVWUXFWDFRPSRVLWH IUHLJKW LQGH[EDVHGRQDYHUDJLQJ
SHUFHQWDJHFKDQJHV\HDUE\\HDU7KH ORQJ WHUPFRPSRVLWH IUHLJKW LQGH[
/),LVLQYHVWLJDWHGDFFRUGLQJWRDQWHULRUWKHRULHVRIDQXPEHURIVWXGLHVDQG
¿QDOO\LWLVH[HFXWHGIRUEXLOGLQJDVLQJOHHTXDWLRQHFRQRPHWULFPRGHORIGU\
FDUJRVHDERUQHWUDGH%HFDXVHRIWKHODFNRISURSHUGDWDHFRQRPHWULFPRGHO
LVEDVHGRQWKHQGKDOIRIV+RZHYHUWKHVDPSOHSHULRGLVDOPRVWODUJHU
WKDQSUHYLRXVZRUNV
7KHSURSRVHGPRGHOVRULJLQDOO\LQWURGXFHWKHVHULHVRIOLIHH[SHFWDQF\DVD
ORQJWHUPLQGLFDWRULQVKLSSLQJWUDGH7KHIROORZLQJVHFWLRQUHYLHZVZK\DQG
KRZOLIHH[SHFWDQF\LQÀXHQFHZRUOGPHUFKDQGLVHWUDGHDQGVKLSSLQJEXVLQHVV
LQORQJUXQ
7KHSUHVHQWSDSHUUHYLHZVWKHH[LVWLQJIUHLJKWLQGH[PHDVXUHVDQGSURSRVHV
9HHQVWUDDQG'DOHQ
%HHQVWRFNDQG9HUJRWWLV+DOHDQG9DQDJV
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DORQJWHUPFRQWLQXRXVIUHLJKWLQGH[VHULHVE\WKHFRPELQDWLRQRIWKHP7KH
FULWLTXHVEDVHGRQUHSUHVHQWDWLYHDFFXUDF\RI LQGLFHVDUHDOVRLQYHVWLJDWHG
)LQDOO\ LQIHUHQFHVRI ORQJ WHUP LQGH[DUHSHUIRUPHGE\XQLYDULDWH DQG
PXOWLYDULDWHDQDO\VLV
II. Life expectancy as a long-run leading indicator
7KHUROHRISRSXODWLRQSDUWLFXODUVLVLQGLFDWHGE\PDQ\VFKRODUV7KHQXPEHU
RIFRQVXPHUVLVDNH\IDFWRURQSURGXFWLRQLQGXVWU\DQGLW LQIOXHQFHVSULFH
RIJRRGVDQGVHUYLFHDFFRUGLQJO\6KLSSLQJIUHLJKWVUHSUHVHQWDFRQVLGHUDEOH
SURSRUWLRQRIWKHSULFHRI¿QLVKHGJRRGVVRVKLSSLQJIUHLJKWVDQGZKROHVDOH
SULFHVKDYHDVWURQJUHODWLRQVKLSLQWKHJOREDOHFRQRP\
7KH HIIHFW RI SRSXODWLRQ LV VRPHZKDW FRPSOLFDWHG VLQFHPDQ\ KLJK
SRSXODWLRQFRXQWULHVFDQQRWFRQWULEXWH WRGHYHORSLQJHFRQRPLFV\VWHP
7KHGH¿QLWLRQRIFRQVXPLQJSRSXODWLRQLVFUXFLDO&RQVXPLQJSDUWLFXODUVRI
SRSXODWLRQGHSHQGRQZHDOWKDQGTXDOLW\RIOLIHDPRQJWKHZKROHPHPEHUVRI
FRPPXQLW\,QFUHDVLQJOLIHTXDOLW\LVIROORZHGE\LQFUHDVLQJOLIHH[SHFWDQF\
RQHYHU\OHYHOVRIDJH3DUWLFXODUO\LWVLPSDFWVDUHH[SHFWHGWREHLQORQJUXQ
/LIHH[SHFWDQF\LVXVHGIRUPDQ\HFRQRPHWULFPRGHOVDQGLWGH¿QHVVHYHUDO
HFRQRPLFG\QDPLFV)RJHO SRLQWHGRXW HIIHFWV RI GHFUHDVLQJPRUWDOLW\
DQG LQFUHDVLQJ OLIHH[SHFWDQF\RQHFRQRPLFJURZWK/LIHH[SHFWDQF\ LV
IUHTXHQWO\XVHGIRU ORQJWHUPPRGHOLQJDQGDQDO\VLVRIHFRQRPLFJURZWK
%ORRP&DQQLQJDQG6HYLOODSUHVHQWHGDPRGHORIHFRQRPLFJURZWKDQGLWLV
UHSRUWHGWKDWOLIHH[SHFWDQF\LVDVWDWLVWLFDOO\VLJQL¿FDQWGULYHURILQFUHDVHLQ
SURGXFWLRQRXWSXWDPRQJFRXQWULHV
%ORRPDQG&DQQLQJH[SUHVVIRXUPDLQUHDVRQVIRUGH¿QLQJOLIHH[SHFWDQF\
DVDQHFRQRPLFLQGLFDWRU
 “Productivity. Healthier populations tend to have higher labor 
productivity, because their workers are physically more energetic and 
mentally more robust.
0HWD[DV
)RJHO
%DUUR6DFKVDQG:DUQHUDQG%ORRP&DQQLQJDQG6HYLOODDPRQJRWKHUV
%ORRP&DQQLQJDQG6HYLOOD
%ORRPDQG&DQQLQJ
408
Long Term Freight Market Index and Inferences
Education. Healthier people who live longer have stronger incentives 
to invest in developing their skills, because they expect to reap the 
EHQH¿WVRIVXFKLQYHVWPHQWVRYHUORQJHUSHULRGV
Investment in physical capital. Improvements in longevity create a 
greater need for people to save for their retirement. Insofar as increased 
savings lead to increased investment, workers will have access to more 
capital and their incomes will rise.
Demographic dividend. The transition from high to low rates of both 
mortality and fertility has been dramatic and rapid in many developing 
countries in recent decades. As this happens, income per capita can rise 
dramatically, provided the broader policy environment permits the new 
workers to be absorbed into productive employment.“
III. Long term freight index
$QDO\VLVRIIUHLJKWLQGLFHVLVFRQGXFWHGE\PDQ\VFKRODUVIRUVHYHUDOWHUPV
RIVKLSSLQJKLVWRU\ 7DEOH$PRQJ WKHVHVWXGLHVGLIIHUHQWSDUWVRI WKH
ODVWWKUHHFHQWXU\SUHVHQWHG7DEOHVKRZVGHWDLOVRIIUHLJKWUDWHVDQGLQGH[
VHULHV IRUYDULRXVVRXUFHV'HIODWRUVZKLFKDUHXVHG LQ WKHSUHVHQWSDSHU
DUHDOVRSUHVHQWHGLQ7DEOH7KHVHULHVRIIUHLJKWUDWHVDQGLQGLFHVFRYHUD
SDUWRIORQJWHUPGDWDDQGRYHUODSHDFKRWKHULQVRPHSHULRGV)RULQVWDQFH
WKHVHULHVRI+DUOH\DQG$PHULFDQ([SRUW)UHLJKWUDWH LQGH[RYHUODSHDFK
RWKHULQWKHSHULRGRIRU8.&KDPEHURI6KLSSLQJIUHLJKWLQGH[
DQG1RUZHJLDQ6KLSSLQJ1HZV161YR\DJHIUHLJKW UDWH LQGLFHVRYHUODS
EHWZHHQDQG7KHVHFRQQHFWLRQVHQVXUHWRFRPSDUHFRUUHODWLRQV
RIFRQVHTXHQWVHULHV3DUWLFXODUO\DIWHUVHULHVKDYHKLJKFRUUHODWLRQ
FRHI¿FLHQWVPRUHWKDQ)RULQVWDQFH,VVHUOLV LQGH[$PHULFDQ([SRUW
)UHLJKW ,QGH[(FRQRPLVW¶V LQGH[DQG8.&KDPEHURI6KLSSLQJ LQGH[
LQGLFDWHXVXDOO\VDPHÀXFWXDWLRQVLQSUH:RUOG:DU,DQGSRVW::,SHULRGV
6HH)LJ 7KHVHULHVRI WKHVHFRQGKDOIRIVDUHKLJKO\FRUUHODWHG
RYHUFRUUFRHIILFLHQW LQJHQHUDO0RVWRI WKH LQGLFHVRIEHIRUH
FRQVLVWRIDODUJHQXPEHURIURXWHVEHFDXVHRIWKHOHVVHUVL]HRIVKLSPHQWV
+DUOH\
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+RZHYHUWKHUHFHQWLQGXVWU\LQGLFHVDUHRULJLQDWHGIURPWKHODUJHVKLSPHQWV
ZKLFKFRYHUPRVWRIWKHZRUOGGU\EXONVHDERUQHWUDGH
)LJXUH!,66&,$()5,(&21,DQG8.&69EHWZHHQDQG
$OOWKHVHLQGLFHVDUHWXUQHGWRUDWLRWRFKDQJHGDWDZKLFKGHQRWHVSHUFHQWDJH
ÀXFWXDWLRQVLQLWVHOI7KHEHJLQQLQJRIWKHVHULHVLVGH¿QHGDVµ¶DQG
VXEVHTXHQW\HDUVDUHFDOFXODWHGDV\HDUWR\HDUDYHUDJHFKDQJHVRIDYDLODEOH
VHULHVIRUWKH\HDUW7KHORQJWHUPIUHLJKWLQGH[/),LVFDOFXODWHGDVIROORZV
        HT
ZKHUHǻ LV WKHGLIIHUHQFLQJRSHUDWRU IRU LQGH[VHULHVxnt IRU\HDU t7KH
¿UVWGLIIHUHQFHVRILQGLFHVDUHGLYLGHGWRxt-1YDOXHIRUFDOFXODWLQJSHUFHQWDJH
FKDQJH7KHDYHUDJHYDOXHRIUDWLRWRFKDQJHLVDSSOLHGWRSUHYLRXV\HDULFIt-1
/),VHULHV LVGHIODWHGE\%URZQ+RSNLQVFRPSRVLWHSULFH LQGH[IRU
SHULRGVDQGE\UHWDLOSULFHLQGH[53,RI8.IRUSHULRGV
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'HÀDWRUVDUHSUHVHQWHGLQ7DEOH
7KH/),VHULHV LQGLFDWHV WZRLPSRUWDQWVXSHUF\FOHVZKLFKH[LVWHG LQ WKH
WHUPRI:RUOG:DU,::,DQGLQWKHUHFHQWPDUNHWFRQGLWLRQV$OWKRXJK
/),VHULHVLVDGHÀDWHGGDWDIUHLJKWPDUNHWVVHHPWREHDIIHFWHGPRUHWKDQ
SULFHIOXFWXDWLRQV$ORQJWHUPF\FOHDSSHDUV LQDQGWKHEHJLQQLQJRI
VZKLFKLVDURXQG\HDUV7KHSHDNRIWKLVF\FOHLVDURXQGVDQG
DIWHUDVKDUSGHFOLQHDORQJWHUPSHULRGRIFRQWLQXRXVGHFUHDVLQJPDUNHWLV
IROORZHGWLOO::,
1REHO/DXUHDWH'RXJODVV1RUWKUHSRUWHGDVHPLQDOZRUNDERXWLQWHUDFWLRQV
RIWUDQVSRUWDWLRQFRVWDQGZRUOGHFRQRPLFV2QHRIWKHFULWLFDOHYLGHQFHRI
WKDWVWXG\LVWKHVKLSSLQJWUDQVSRUWDWLRQFRVWVDUHLQFXUUHGDORQJWHUPGHFOLQH
EHFDXVHRIWKHSURGXFWLYLW\JDLQVVRXUFHGIURPEDFNKDXOVKLSPHQWV6KLSSLQJ
WUDQVSRUWDWLRQZDVEDVHGRQRQHZD\WUDIILF WKURXJKRXWFHQWXULHVDQGDIWHU
WKH,QGXVWULDO5HYROXWLRQRI(XURSHDQG$PHULFDEDFNKDXOFDUJRHVEHFRPH
DYDLODEOH$OWKRXJKVHDERUQHWUDGHGUDPDWLFDOO\LQFUHDVHVVKLSVFRPPHQFH
WRFDUU\FDUJRHV LQERWKGLUHFWLRQEURXJKWDKXJHSURGXFWLYLW\UDWKHU WKDQ
D ORQJEDOODVWYR\DJHVIRUUHWXUQLQJEDFNWRKRPHSRUW3URGXFWLYLW\JDLQV
DIIHFWHGVKLSSLQJ IUHLJKWV WLOOEHJLQQLQJRIVEHWZHHQ8.±1RUWK
$PHULFD8.(DVW,QGLDDPRQJRWKHUV
$QRWKHUELJJHVWHIIHFWZDVDULVHQIURPWKHWHFKQRORJLFDO LPSURYHPHQWRI
VKLSSURSXOVLRQ%\VZRUOGPHUFKDQWIOHHWVWDUWV WRFRQYHUW WRVWHDP
SRZHUHGVKLSV6WHDPSRZHUEURXJKWGHFUHDVLQJQXPEHURIFUHZDQGFUHZ
TXDOLILFDWLRQDQGKLJKQDYLJDWLQJVSHHGVDVZHOO ,QFUHDVLQJFDUJRFDUU\LQJ
FDSDFLW\ZDVDQRWKHUFULWLFDOLPSURYHPHQW
,QWKHEHJLQQLQJRIVVKLSSLQJPDUNHWVDUHLQÀXHQFHGE\::,DQGDOVR
WZRZD\WUDI¿FSUREDEO\UHDFKHGLWVFDSDFLWLHV2QHRI WKHPRVW LPSURYLQJ
WHFKQRORJ\GLHVHOHQJLQHVDSSOLHGWRFRPPHUFLDOVKLSVEXWLQWKHORQJWHUP
WKHUHZDVQRFRQVLGHUDEOHGHFOLQHRQIUHLJKWUDWHV$OWKRXJKVHYHUDOZDUIDUH
DIIHFWHGZRUOGHFRQRPLFV LQ WKH ODVWFHQWXU\ WKHELJJHVWHIIHFWKDVEHHQ
DULVHQIURPLQFUHDVLQJLQQRYDWLRQVDQGPHUFKDQGLVHWUDGH,QYDULRXVSODFHV
RIZRUOGFLYLOL]DWLRQV LPSURYHGKLJKHUJURZWKUDWHVKLJKHU OLYLQJTXDOLW\
DQGLQFUHDVLQJSRSXODWLRQ%DE\ERRPRIWKHVHFRQGKDOIRIVH[SRVHG
ODUJHU FRQVXPLQJHFRQRPLFV:KLOH VKLS WHFKQRORJ\ LPSURYHGPDVVLYH
GHYHORSPHQWVRQSURSXOVLRQFUHZVL]HFDUJRFDSDFLW\HWFZRUOGPHUFKDQGLVH
WUDGHDOVRJURZXSHQRUPRXVO\
7KH/),GDWDLVSUHYLRXVO\SXEOLVKHGLQ'XUXHWDO,QWHUHVWHGUHVHDUFKHUVFDQIRXQGWKHFRPSOHWHVHULHVRI/),WLOO
1RUWK
+DUOH\0RKDPPHGDQG:LOOLDPVRQ
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,QZKHQ'RXJODV1RUWKWDNHV1REHO3UL]HKHVKDUHGWKDWSUL]HZLWK
5REHUW)RJHOZKRLVDSRSXODWLRQHFRQRPLVWDQGRQHRI WKHIRXQGHURI WKH
VFLHQWLILFILHOG ¶FOLRPHWULFV¶2QHRI WKHPRVWYDOXDEOHVWXGLHVRI)RJHO LV
DERXWWKHORQJWHUPLQWHUDFWLRQVRIOLIHH[SHFWDQF\DVDQLQGLFDWRURIOLYLQJ
TXDOLW\DQGHFRQRPLFIOXFWXDWLRQV)RJHO LQGLFDWHV WKDW OLIHH[SHFWDQF\DQG
SK\VLFDOVL]HRIKXPDQNLQGDIIHFWYDULRXVLVVXHVLQHFRQRPLFV)LJVKRZV
/),VHULHVWRJHWKHUZLWKOLIHH[SHFWDQF\GDWDDWDJHLQSHULRGRIDQG
IRU86SRSXODWLRQ6LPLODULWLHVRIORQJWHUPÀXFWXDWLRQVRIWZRVHULHV
DUHUHPDUNDEOH

7DEOH!'DWDXVHGLQWKLVVWXG\
7HUP 'HVFULSWLRQ &RGH 6RXUFH
Freight rates & indices
7\QH/RQGRQ&RDOURXWHIUHLJKWUDWHVHULHV 7/&+ +DUOH\
86%ULWLVK*UDLQURXWHIUHLJKWUDWHVHULHV 86*+ +DUOH\
%ULWLVK,PSRUW)UHLJKW5DWH,QGH[VHULHV %,)5, 1RUWK1REHO/DXUHDWH
$PHULFDQ([SRUW)UHLJKW5DWH,QGH[VHULHV $()5, 1RUWK
,VVHUOLV&RPSRVLWH,QGH[VHULHV ,66&, ,VVHUOLV
1HZ8.,QGH[VHULHV 18.), .ORYODQG
(FRQRPLVW¶V)UHLJKW,QGH[VHULHV (&21, <RVKLPXUD
(FRQRPLVW¶V)UHLJKW,QGH[VHULHV (&21, <RVKLPXUD
8.&KDPEHURI6KLSSLQJ,QGH[VHULHV 8.&69 ,VVHUOLV+XPPHOV
1RUZHJLDQ6KLSSLQJ1HZV6SRW)UHLJKW,QGH[VHULHV 1619, +XPPHOV
1RUZHJLDQ6KLSSLQJ1HZV7LPH&KDUWHU,QGH[VHULHV 1617, +XPPHOV
8.&KDPEHURI6KLSSLQJ7LPH&KDUWHU,QGH[VHULHV 8.&67 +XPPHOV
%DOWLF)UHLJKW,QGH[%DOWLF'U\,QGH[VHULHV %),%', %DOWLF([FKDQJH&R+XPPHOV
*HUPDQ0LQLVWU\RI7UDQVSRUW7&,QGH[VHULHV *077, +XPPHOV
/OR\G¶V6KLSSLQJ(FRQRPLVW/6(7UDPS,QGH[VHULHV /6(), /6(0DJD]LQHYDULRXVLVVXHV
'HÀDWRUVHULHV
3ULFHRI&RPSRVLWH8QLWRI&RQVXPDEOHV 38&21 %URZQ	+RSNLQV
53,5HWDLO3ULFH,QGH[RI8. 53,8.
2IILFHIRUQDWLRQDO
VWDWLVWLFV8.
ZZZVWDWLVWLFVJRYXN
)RJHO
412
Long Term Freight Market Index and Inferences
)LJXUH!/),DQG/LIHH[SHFWDQF\DWDJH86EHWZHHQDQG
)RJHO813RSXODWLRQ,QIRUPDWLRQ1HWZRUN323,1KWWSZZZXQRUJSRSLQ
IV. Modeling Dry cargo seaborne trade
(FRQRPHWULFPRGHOLQJRI VKLSSLQJ LQGXVWU\ LV LQYHVWLJDWHGE\ VHYHUDO
VWXGLHVDQGUHODWLRQVKLSEHWZHHQIUHLJKWPDUNHWVÀHHWFDSDFLW\DQGVHDERUQH
WUDGHYROXPH LV IUHTXHQWO\ UHSRUWHG%HHQVWRFNDQG9HUJRWWLVSUHVHQWHG
PRGHOVIRUGU\FDUJRDQGWDQNHUVHJPHQWVKLSSLQJPDUNHWV7KHPRGHOLQJ
SHULRGRIWKHVHVWXGLHVLQFOXGHG\HDUVLQPRVWEHWZHHQDQG
DQGWKHPHDVXUHRIJRRGQHVVRI¿W5VTXDUHGYDOXHLVQRWRYHULQPDQ\
RIWKHPRGHOV\HDUVDQGRYHUSHULRGVDUHLOOXVWUDWHGDVDW\SLFDOORQJWHUP
PRGHOLQJVWXGLHV
7KHRSLQLRQRIG\QDPLFVEHWZHHQ OLIHH[SHFWDQF\DQGHFRQRPLFVZDV
DSLRQHHULQJVWHS LQHFRQRPLFKLVWRU\DQG ODWHU WKHQRYHO UHVHDUFK ILHOG
FOLRPHWULFV ,Q WKLVSDSHUDSRVVLEOHFRPELQDWLRQRI ORQJ WHUPG\QDPLFV
RISRSXODWLRQDQGVHDERUQH WUDGH LWVHOI LVDWWHPSWHG WRHVWDEOLVKDZLGHU
HFRQRPHWULFPRGHORIGU\FDUJR VKLSSLQJ7KH VHDERUQH WUDGHPRGHORI
%HHQVWRFNDQG9HUJRWWLV LVPRGL¿HGDQGOLIHH[SHFWDQF\GDWDDWDJHLQ
86LVLQFRUSRUDWHG7KH/),LVXVHGWRH[SRVHIUHLJKWPDUNHWHIIHFWV
)RJHO
%HHQVWRFNDQG9HUJRWWLV
6XSUDQRWH
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7KHUHIRUHWKHRUHWLFDOPRGHOLV
 
 ST= f (LFI, BF, E3XUHMXGJPHQWDOIDFWRUV   HT
ZKHUHST LVGU\FDUJRVHDERUQH WUDGH LQ WRQPLOHVLFI LV WKH ORQJ WHUP
FRPSRVLWHIUHLJKWLQGH[ZKLFKLVSURSRVHGLQWKLVSDSHUBFLVWKHGU\FDUJR
PDLQO\EXONHUÀHHWLQGZWDQGE LV WKHOLIHH[SHFWDQF\DWDJHRI86
SRSXODWLRQ)RU IUHLJKWPDUNHWPRGHOHIIHFWVRI IOHHWFDSDFLW\VKRXOGEH
QHJDWLYH
7KHUHIRUHWKHRUHWLFDOPRGHOLV
  
 LFI = f (ST, BF, E3XUHMXGJPHQWDOIDFWRUV   HT
,QWHUSUHWDWLRQRIOLIHH[SHFWDQF\LVVRPHZKDWFRPSOLFDWHG)LJLQGLFDWHV
D ORQJZDYHFRPRYHPHQWDPRQJ WKH IUHLJKW UDWHV DQG OLIH H[SHFWDQF\
+RZHYHULQVKRUWHUWHUPV\HDUVUHODWLRQVKLSLVUHYHUVLQJ,QFUHDVLQJ
OLIHH[SHFWDQF\LVDQLQGLFDWRURIIRUWKFRPLQJUHFHVVLRQLQIUHLJKWPDUNHWV
,QFUHDVLQJ OLIHH[SHFWDQF\ZLOOEH IROORZHGE\DVORZGRZQDQG LWPHDQV
HFRQRPLFUHGXFWLRQ7KHHFRQRPHWULFPRGHOLVHVWLPDWHGE\2UGLQDU\/HDVW
6TXDUHVPHWKRGDQGUHVLGXDOZKLWHQRLVHWHVWVDUHSHUIRUPHGE\LQYHVWLJDWLQJ
DXWRFRUUHODWLRQVKHWHURVFHGDVWLFLW\DQG'XUELQ:DWVRQVWDWLVWLFV':
6LQFHWKHQRUPDOLW\RIUHVLGXDOVLVFRQ¿UPHGE\-DUTXH%HUDVWDWLVWLFV-%
pDQGQRDXWRUHJUHVVLYHYDULDEOHLVLQFOXGHGWKH':LQGLFDWLRQ
LVFRQVLVWHQW WWHVWYDOXHVRIFRHIILFLHQWVDUHUHSRUWHG LQSDUHQWKHVLVXQGHU
HDFKRIWKHP$OOFRHI¿FLHQWVZKLFKDUHLQGLFDWHGLQPRGHOVDUHVWDWLVWLFDOO\
FRQVLVWHQWXQGHUFRQ¿GHQFHOHYHOp
)UHLJKWUDWHHODVWLFLW\RIVHDERUQHWUDGHLVZKLFKLVDOPRVWVDPHDVWKH
FDOFXODWLRQRI%HHQVWRFNDQG9HUJRWWLVHT(ODVWLFLW\RI OLIHH[SHFWDQF\
RQVHDERUQHWUDGHSRLQWVRXWWKDWD\HDULQFUHDVHRQOLIHH[SHFWDQF\EHIRUH
\HDUV UDLVHVVHDERUQH WUDGHDERXWLQFXUUHQWYDOXHV2QDFFRXQWRI
DEVROXWHDYHUDJHRI\HDUO\YDULDWLRQVRIVHDERUQHWUDGHLVDERXWLQSHULRG
RIDQG\HDULQFUHDVHRQOLIHH[SHFWDQF\WDNHVDERXW\HDUVLQ
WKHODVWFHQWXU\DERXWULVHRQVHDERUQHWUDGHLVSUREDEO\WULJJHUHGE\
GHPRJUDSKLFFKDQJHV
'XUELQDQG:DWVRQ
-DUTXHDQG%HUD
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0RGHORI'U\FDUJRVHDERUQHWUDGH67
0RGHORI'U\FDUJRIUHLJKWUDWH/),
,Q(TÀHHWVL]HDQGOLIHH[SHFWDQF\KDVQHJDWLYHFRHI¿FLHQWVDVGLVFXVVHG
EHIRUHLQFUHDVHVRI OLIHH[SHFWDQF\LQ\HDU¶V WLPHODJVDURXQG
\HDUVVXSSRUWVGHFUHDVHRIIUHLJKWOHYHOV
V. Treatment of spurious regression drawbacks

$OWKRXJKPDQ\VFKRODUVXVHGQRQVWDWLRQDU\YDULDEOHVDVERWKGHSHQGHQW
DQGLQGHSHQGHQWYDULDEOHVRU WKHUH LVQRUHSRUWHG WHVWRIVWDWLRQDULW\ WKH
PRGHUQHFRQRPHWULFVFRQVLVWVRIDVWDQGDUGWHVWRIVWDWLRQDULW\LQYDULDEOHV
7VRODNLVDOVRLQGLFDWHGWKDWVHYHUDOH[DQWHVWXGLHVDUHEDVHGRQDPL[RIQRQ
VWDWLRQDU\DQGVWDWLRQDU\GDWDVHWVZKLFKLVH[SOLFLWO\YLRODWHVDVVXPSWLRQVRI
/MXQJ%R[4VWDWLVWLFVIRUDXWRFRUUHODWLRQVRIUHVLGXDOV
$NDLNH,QIRUPDWLRQ&ULWHULRQ$NDLNH
6FKZDU],QIRUPDWLRQ&ULWHULRQ6FKZDU]
1RUPDQ%HHQVWRFNDQG9HUJRWWLVDPRQJRWKHUV

 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WKHFODVVLFDOOLQHDUUHJUHVVLRQPRGHO&/50,QWKHVHFRQGLWLRQVVSXULRXV
UHJUHVVLRQVDUHSRVVLEOH7KHUHIRUHDPHQGPHQWVDUHSHUIRUPHGWRFRQ¿UP
VWDWLRQDULW\RI LQWHQGHGGDWD VHULHV5DWKHU WKDQ WUDGLWLRQDOGLIIHUHQFLQJ
PHWKRG WKHSUHVHQWSDSHUDSSOLHVSHUFHQWDJHFKDQJHVDVD WUDQVIRUPDWLRQ
PHWKRG7KHVHOHFWLRQRIWKHSHUFHQWDJHFKDQJLQJWUDQVIRUPDWLRQPHWKRGOLHV
RQVLJQL¿FDQFHRIHVWLPDWHGHTXDWLRQVDQGLWVVFDOHIUHHDGYDQWDJHV
$XJPHQWHG'LFNH\)XOOHU WHVW LVSHUIRUPHG WRFRQILUPVWDWLRQDULW\RI
VHULHV$OOGDWD VHULHV DUH VWDWLRQDU\DW OHYHORI FRQILGHQFHDIWHU
SHUFHQWDJHFKDQJHWUDQVIRUPDWLRQ6HHWDEOH$')WHVWVDUHSHUIRUPHGZLWK
LQWHUFHSWDQGWUHQGFRQILJXUDWLRQVH[FHSW%)SHUFHQWDJHFKDQJHVHULHVQR
LQWHUFHSWQRWUHQG

7DEOH!$XJPHQWHG'LFNH\)XOOHU$')XQLWURRWWHVWV
5HVXOWV &ULWLFDO9DOXHVS
/HYHO FKDQJH /HYHO FKDQJH
ST  FWa  FW  
LFI  FW  FW  
BF  FW  QRQHE  
E10  FW  FW  
DFWPHDQV$')WHVWEDVHGRQLQWHUFHSWDQGWUHQG
EQRQHPHDQV$')WHVWEDVHGRQQRLQWHUFHSWDQGQRWUHQG
%\XVLQJDPHQGHGGDWDVHULHVHFRQRPHWULFPRGHOVRIVHDERUQHWUDGHDQG
IUHLJKWPDUNHWDUHHVWDEOLVKHGDVLQ(TDQG(T
7VRODNLV
*UDQJHUDQG1HZEROG
'LFNH\DQG)XOOHU
0DF.LQQRQ
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0RGHORI'U\FDUJRVHDERUQHWUDGH
0RGHORI'U\FDUJRIUHLJKWUDWH/),
7UHDWPHQWRIVSXULRXVUHJUHVVLRQVLQGXFHGORZHUFRHI¿FLHQWRIGHWHUPLQDWLRQ
5VTXDUHGVWDWLVWLFVEXW UHVLGXDOVWDWLVWLFVDUHZHOO UHFRUGHGDVQRUPDOO\
GLVWULEXWHGFRQILGHQFHOHYHOZKLWHQRLVHDVPHDQDQGYDULDWLRQDQG
QRVLJQLILFDQWDXWRFRUUHODWLRQ(YDOXDWLRQRIUDWLRWRFKDQJHPRGHOUHVXOWV
GLIIHUVWKDQWKHORJOLQHDUPRGHOLQFUHDVHRIE¨WWHUPSURYLGHV
DGGLWLRQDOJURZWKRIVHDERUQHWUDGHLQ(T(IIHFWVRIÀHHWVL]HDQGFXUUHQW
IUHLJKW UDWHVDUHZHDNDV LW LV UHFRUGHG LQSUHYLRXVVWXGLHV ,Q(T
LQFUHDVHRIOLIHH[SHFWDQF\LQ\HDUVWLPHODJE¨WGHYHORSUDLVH
RIIUHLJKWUDWH
417
Long Term Freight Market Index and Inferences
V. Conclusion

7KHSUHVHQWUHVHDUFKSURYLGHVD ORQJWHUPIUHLJKWUDWH LQGH[DQGUHYLHZV
SUHYLRXVHFRQRPHWULFPRGHOVRIGU\FDUJRIUHLJKWUDWHDQGVHDERUQH WUDGH
3ULFHHODVWLFLW\RI VHDERUQH WUDGH LVHVWLPDWHGYHU\FORVH WRHYLGHQFHVRI
%HHQVWRFNDQG9HUJRWWLV LQHODVWLF/LIHH[SHFWDQF\ LV IRXQGDVLJQLILFDQW
LQGLFDWRUIRUERWKVHDERUQHWUDGHDQGGU\FDUJRIUHLJKWUDWHV
7LPH ODJVEHWZHHQ IUHLJKW UDWHV VHDERUQH WUDGHDQG OLIHH[SHFWDQF\ LV
GH¿QHGLQVHYHUDO\HDUV+RZHYHUWKHORJOLQHDUPRGHOLVRQO\UHIHUHQFHDQG
QRWDVLJQLILFDQWPRGHOEHFDXVHRI WKHVSXULRXVUHJUHVVLRQSURVSHFWV$IWHU
GDWDWUDQVIRUPDWLRQIRUVHDERUQHWUDGHLW LVDERXW\HDUVDQGIRUIUHLJKW
UDWHVLWLVDERXW\HDUV
%\WKHUHIHUHQFHUHVXOWRIWKHPRGHOUHVXOWVDQGJUDSKLFDOUHYLHZHIIHFWVRI
OLIHH[SHFWDQF\LVIRXQGQHJDWLYHLQVKRUWUXQOHVVWKDQ\HDUV-XJODUW\SH
F\FOHVDQGSRVLWLYHIRUORQJHUSHULRGV\HDUV.X]QHWW\SHF\FOHV
'DWHRI&RQWULEXWLRQ2FW
'DWHRI$FFHSWDQFH'HF
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